Bohol is one of the least biologically explored islands in the Philippines. In the last century and a half, botanical explorations in Bohol have been few compared to other islands in the country (Amoroso et al., 1995; Barcelona, 2002 Barcelona, , 2003a Barcelona, and b, 2004 Copeland 1908 Copeland , 1910 Hatusima, 1966; Iwatsuki and Price, 1977; Merrill, 1908) . Historical collections include those of Cuming (in 1841), McGregor (in 1906 and 1910) , Bartsch (Tagbilaran, in 1908) , Ramos (Bilar, Dimiao, Sevilla, and Valencia, in 1923) , Konyo and Edañ o (in 1957) , and Co (Dagohoy, Danao, Inabanga and Pilar, in 1995) . All combined, these explorations have resulted in a little more than a hundred pteridophyte collection numbers, of which Ramos contributed more than 80 percent representing 75 species. Nearly all of these historical collections are now deposited in herbaria in the United States and Europe. Whereas Co's collections are deposited at PUH, University of the Philippines-Diliman, only one specimen from Bohol was accessioned at the Philippine National Herbarium (PNH) prior to the present study.
The Rajah Sikatuna Protected Landscape (RSPL) is one of the many protected areas so far established on Bohol. It encompasses forested karst topography characterized by dogtoothed terrain with many caves and sinkholes. The forest canopy is multi-layered with trees reaching 20m tall. The canopy includes members of the Dipterocarpaceae, Moraceae (Ficus spp.), and Meliaceae, among others. Some regions of the preserve have been reforested with Gmelina arborea and Swietenia macrophylla. The numerous canopy vines and lianas include the scrambling bamboos and species of Strongylodon and Tetrastigma. Some species of the latter genus are hosts to parasitic Rafflesia. Ferns and fern allies are dominant components of the understory and the epiphytic flora, especially in high-moisture areas. Unique species associations are evident in different microhabitats and on different substrates. forests and vouchers deposited in PNH. Collections and surveys were conducted at the localities listed in Table 1 .
Although these 18 localities represent only 10% or less of the total land area of RSPL and almost a negligible portion of the island of Bohol, they substantially represent the unique microhabitats within the karst landscape that characterize much of the island. Collections within RSPL were made in forest interiors within close proximity of the pre-established Biodiversity Monitoring System (BMS) trails.
RESULTS
A total of 169 species in 63 genera and 27 families of ferns and fern allies have been initially identified to occur in Bohol (Table 2) . Twenty-one of these species are Philippine endemics and two are local endemics. Our recent survey has added 91 new species records for Bohol since botanical explorations in this island started in 1841. We also recollected rare local endemics that have been known either only from the types or from very few herbarium collections. One such rarity is Ctenitis humilis Holtt., which was first collected by Ramos in Bohol (without exact locality) in 1923 and later (1935) was also found in Mindoro by Bartlett. The identity of C. humilis as distinct from C. boholensis has been questioned: ''. . . C. humilis maybe a dwarf habitat-form of C. boholensis; further collections are needed . . .'' (Holttum, 1991, p. 31) . Ctenitis boholensis Holtt., an apparent Bohol island endemic, is known only from the type (Ramos BS42983, K and UC) and two other Taenitis cordata (Gaud.) Holtt.
Barcelona et al. 2618
Terrestrial. Dry karst forest. (2; 8). 390-465m. Rare.
ASPLENIACEAE
Asplenium affine Sw.
Barcelona et al. 2500
Epiphytic.
Karst forest in shaded areas. 543-586m. Frequent. (1; 6) A. caudatum G. Forst.
Barcelona et al. 2634
Terrestrial. Karst forest margins. 330-560m. Infrequent. (1; 8)
A. cymbifolium Christ*
Barcelona et al. 2670
Epiphytic. Karst forest interior. 600-703m.
Infrequent. (3)
A. epiphyticum Copel.
Barcelona et al. 2580
Terrestrial then twining on saplings. A. scandens (J. Sm. ex Fée) Mett.
Barcelona et al. 2450
Terrestrial and climbing.
Karst forest interior. Moist, waterlogged area. 330-560m.
Rare. (1)
A. subnormale Copel.
Barcelona et al. 2473
Terrestrial.
Moist or waterlogged areas. 6; 8) A. tenerum G. Forst.
Barcelona et al. 2449
Moist or waterlogged area. 6; 8) A. unilaterale Lam.
Barcelona et al. 2446
Moist or waterlogged areas. Crepidomanes brevipes
Barcelona et al. 2511
Climbing epiphytes. Karst forest interior. 330-720m. Infrequent. (1; 3; 6; 8)
Epiphytic. Karst forest interior. (330-560m). Infrequent. (1) Hymenophyllum polyanthos
Ramos BS43996, BS43043 (UC) Epiphytic.
(1)
H. serrulatum (C. Presl) C. Chr.
Ramos BS43042 (UC, US)
Epiphytic. Sphenomeris retusa (Cav.) Maxon*
Barcelona et al. 2396
Pteridium aquilinum-dominated area in moist, non-limestonederived soil. 560-585m. Rare. (4)
LOMARIOPSIDACEAE
Bolbitis heteroclita (C. Presl) Ching*
Barcelona et al. 2514
Terrestrial, climbing, epiphytic, or epilithic. Karst forest interioir. 330-720m. In moist areas. Common. (1; 6; 8)
Lomagramma copelandii Holtt.
Ramos BS42972 (UC)
Climbing or epiphytic.
Endemic.
L. merrillii Holtt.*
Barcelona et al. 2389
Climbing.
Endemic. Karst forest interior. 620-720m. Rare. (6) Terrestrial. Karst forest margins and other disturbed and exposed areas. 570-600m. Common. (8) P. vittata L.
Barcelona et al. 2464
Terrestrial. Along roadcuts and other exposed areas. 330-560m. Weedy. (1; 7) S. engleri Hieron.
Barcelona et al. 2525
1; 6
Terrestrial. Karst forest interior and in waterlogged areas. Frequent.
S. flagellifera W. Bull*
Barcelona et al. 2412
Creeping on rockwall along road.
Karst forest margins or along trailsides. 330-560m. Infrequent. (1) S. involvens (Sw.) Spring
S. llanosii Hieron.
Barcelona et al. 2617
Creeping on limestone wall.
Endemic. Karst forest interior. 330-465m. (1; 8) Sevilla River. 1,000 ft. (5) T. melanocaula (Blume)
Copel.*
Barcelona et al. 2661
Terrestrial. Karst forest interior. 575-600m. Infrequent. (6) T. ramosii (Copel.) Holtt.
Barcelona et al. 2572
Endemic. Terrestrial.
Limestone-derived soil and swampy sinkholes. 330-586m. Infrequent.
(1; 6; 8)
Chingia ferox (Blume) Holtt.
Barcelona et al. 2651
Terrestrial. 
Barcelona et al. 2652
Endemic. Along shaded riverbanks. 300-600m. (6; 5) P. laevis (Mett.) Holtt*.
Barcelona et al. 2683
Endemic. Karst forest interior and margins. 600-703m. Infrequent.
(1; 3)
P. ligulata (C. Presl) Holtt.*
Barcelona et al. 2565
Terrestrial. Roadcuts and other exposed areas. 330-560m. Frequent. (1) P. nitidula (C. Presl) Holtt.*
Barcelona et al. 2610
Endemic. The island of Bohol is the type locality of four other fern names. Diplazium petiolare C. Presl was first collected by Cuming in Bohol in 1841 and described as a new species in 1851. It was also later found in Luzon, Samar, Palawan, and Mindanao. The types of Cyclosorus glaber Copel. and Thelypteris sevillana Reed, [both synonyms of Pneumatopteris glabra (Copel.) Holtt.], a widespread Philippine endemic, were collected from Sevilla River in Bohol.
Our collections also include range disjunctions for three Philippine endemics, Antrophyum williamsii Benedict, Drynaria descensa Copel., and Lomagramma merrillii Hollt. The type of Antrophyum williamsii (Williams 1579, US), was collected in Baguio City, Benguet Province, northern Luzon in 1904. Other specimens that are doubtfully attributed to this species were Elmer 10034 (MO), collected in the Cuernos Mountains in the island of Negros and Copeland 1117 (cited in Copeland, 1905 as A. parvulum) . Previously, Drynaria descensa was known only from Luzon with one collection (Williams 1507, US) from Lake Lanao, Mindanao. Until this survey, Lomagramma merrillii had been known only from five collections from Lake Lanao in Mindanao.
We also discovered wild populations of a species of staghorn fern, Platycerium coronarium (Kö nig. Ex Mü ller) Desv., a popular ornamental species in the Philippines. Unlike P. grande, a Philippine endemic staghorn that had been collected to extinction (i.e. extinct in the wild) for its ornamental value, wild populations of P. coronarium can still be found in the Philippines, although these are also vulnerable to extinction due to over collection. Eighteen previously reported species have not been recollected (Table 2) .
DISCUSSION AND CONCLUSIONS
This survey provides baseline data for one of the most dominant elements of the understory cover in the limestone forests of Bohol, and particularly for RSPL. It provides new information on species composition and increases our understanding of species associations in these unique habitats. The karst forests of Bohol remain one of the most intact, lowland, old secondary growth examples in the country. Although the total number of species so far identified is seemingly low, the associations of taxa adapted to the limestone substrate is quite unique and is not comparable to the more diverse high elevation montane forests. The genera Asplenium, Selaginella, Microsorum, Pteris, and Tectaria are the most diverse in species composition. Asplenium is the most speciesrich, and includes both infrequent, locally common, and habitat-specific taxa. Sterile juvenile plants of Asplenium scandens, for instance, were found only in Sitio Duangon in Bilar and nowhere else in RSPL. The epiphytic Lepisorus longifolius (Blume) Holtt. is locally common in the forest margin in La Victoria, Valencia but found nowhere else in RSPL. Likewise, the high canopy epiphyte staghorn, Platycerium coronarium, was only found in the karst forest of Barangay Marawis, Valencia. The abundance of Selaginella (7 species) is quite remarkable in that this genus sometimes constitutes more than 80 percent of the herbaceous understory cover in some portions of the forest. The apparently low representation of the Hymenophyllaceae (filmy ferns) and the total absence of the Grammitids, two of the most species-rich families in the moist montane forests, indicates a generally dryer environment year round.
We were also able to determine and confirm the ecological and conservation status of some of the noteworthy species of pteridophytes in Bohol especially the endemics and those whose conservation status are indeterminate due to deficient collection and ecological data. For instance, Ctenitis humilis, a local endemic known only from two collections from Bohol and Mindoro before this survey, is now known to be rare in its natural habitats, i.e. along a very short strip of a loamy riverbank, on moist boulder in forest interior, and on steep cliffs. Ctenitis boholensis, on the other hand, a Bohol Island endemic known only from three collections in Bilar and Dimiao in 1923 has not been rediscovered. Despite their rarity, neither C. humilis nor C. boholensis is classified in the threatened categories of IUCN. Likewise, Antrophyum williamsii Benedict, the type, (Williams 11579, US) of which came from Baguio, Benguet Province in northern Luzon, is a new record for Bohol. Specimens doubtfully attributed to this species were collected from Mt. Apo (Copeland 1117 in Polyp. Phil. 109. 1905 and Cuernos Mountains (Elmer 10034, MO and Elmer 10031, NY) in Negros a hundred years ago. Previously reported by Copeland (1905) as A. parvulum, these specimens may indeed be A. williamsii, as Copeland (1961, p. 546) himself mistrusts his previous report because immature or dwarfed individuals of several species may look unlike the species in full development, and more or less resemble each other. We agree with Copeland.
Although collected in sterile condition, another Philippine endemic fern, Drynaria descensa Copel., is also a new record for Bohol. Previously, all but one specimen (Williams 1507, US from Lanao del Sur in Mindanao) of D. descensa have been collected from Luzon. The type is from Muñ oz, Nueva Ecija Province in Luzon [Copeland PPE42 (holotype: MICH;  isotypes: B, BM, G, K, L, MU, NY, S, NSW, UC)]. The collection from Bohol therefore indicates that D. descensa may have a wider distribution, from Luzon to Mindanao, and not necessarily be a disjunct as the meager collection data suggest. Before our survey, the endemic Lomagramma merrillii had been known only from collections from the provinces of Lanao del Sur and Davao del Sur, in Mindanao, hence, the population in Sierra Bullones in Bohol represents the northernmost extension of its range.
Noteworthy non-endemic species have also been collected in Bohol. Taenitis cordata (Gaud.) Holtt., a species represented by only a few collections from limestone substrates in the Philippines (e.g. Dimiao, Bohol. 1923, Ramos BS43013, MICH, UC & US, and Samar Island. 1971 , Colina 454, CEBU) was recollected from Barangay Marawis, Valencia. Our collection (Barcelona et al. 2618 ) represents the first specimen of this species at the PNH. Plants of Lindsaea ensifolia Sw. ssp. ensifolia were found to occur very sparsely in Bugsoc, Sierra Bullones and Marawis, Valencia. Although this subspecies is widely distributed in the world (see Holttum, 1971 ) and found throughout Malesia, it is locally rare in the Philippines, only represented by a few collections from Luzon and Sibuyan with the most recent specimen collected in 1950 on Guimaras Island (Sulit PNH 12622, MICH). No specimens of this collection or of any other collections of this species were at the PNH.
We were not able to rediscover populations of 17 fern species previously reported in Bohol. Davallia falcinella (J. Sm.) C. Presl, a widespread semiendemic that is also reported from the Marquesas was collected by Ramos in Bilar in 1923. Likewise, Tectaria lobbii (Hook.) Copel. is only represented in the Philippines by a single collection of var. lobbii from Sevilla River in 1923 (Ramos BS4301, GH, MICH, UC); this variety has also been reported from Sarawak in Borneo. Tectaria lobbii (Hook.) Copel. var. denticulata Holtt. is currently known only from the type collection from Sarawak and T. lobbii (Hook.) Copel. var. allosora Holtt. has been reported from the Moluccas (Holttum, 1991) . On the other hand, Pteris opaca (C. Presl) J. Sm. ex Fée, a widely collected semi-endemic (also reported from Celebes) is locally rare in Bohol, having been first collected in Sevilla River in 1923 (Ramos BS43040, US). Recently, we found another population of this species in a similar habitat, along the Bugsoc River in Sierra Bullones at 390-400m (Barcelona et al. 2378, PNH) .
Our recent rediscovery of rare fern endemics in the wild as well as wild populations of species of high ornamental value such as the staghorn Platycerium coronarium, Asplenium spp., Drynaria spp., Microsorum spp., and Lepisorus longifolius, implies that the karst forests of RSPL and adjacent areas are still considerably pristine. Bohol is one of the few provinces in the Philippines where ferns have not yet been collected on a commercial scale for their aesthetic value.
The presence of many non-governmental organizations (NGOs) in Bohol working on several conservation-related projects does have a significant impact on conservation. The cooperation between the NGOs, the local government units (LGUs), government agencies, local offices of the Department of Environment and Natural Resources (DENR), and the Department of Tourism is admirably incomparable to other parts of the Philippines. Because of this, the Boholanos (people of Bohol) have been able to successfully maintain the integrity of their forests. Despite the potential for economic development in the island, Bohol has capitalized on its rich biodiversity and natural geologic wonders (caves and karst hills) for cash sources through ecotourism. This study has not been possible without the support of several institutions, offices, and persons to which we are most grateful. We are grateful to the Protected Areas Management Board of RSPL, DENR regional office in Cebu and local offices in Tagbilaran and Bilar in Bohol for endorsing the project, the local governments, especially the mayors and the Barangay Captains in the municipalities of Bilar, Garcia Hernandez, Guindulman, Sierra Bullones, and Valencia for the warm hospitality during our short stay in their communities. We appreciate the field assistance of our local guides and student volunteers.
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